Electrochemical disinfection is an efficient method used for treatment of drinking water. It has great environmental compatibility as compared to conventional disinfection methods. In this study, the effects of the electrode materials and working conditions were investigated. The experimental results show that the type 1 (iridium oxide-coated anode and cathode) electrode system generated a high concentration of free available chlorines (FACs) because iridium has higher electrocatalytic activity than ruthenium. When the applied voltage increases, the acceleration of oxidation 
producing HOCl (hypochlorous acid), OCl À (hypochlorite ion), H þ , and Cl À . The hypochlorous acid is a stronger bacterial disinfectant than the hypochlorite ion among these species (Gadgil ; Crittenden et al. ) . Although the liquid chlorine method provides a greater residual disinfection concentration than other chemical methods (e.g. ozone), it has a critical disadvantage in that liquid chlorine needs an appropriate supply chain and there are associated safety issues. It also shows a relatively low residual concentration compared to the other chlorine-based disinfection method, i.e. an electrochemical disinfection process (Gadgil
; Diao et al. ).
The electrochemical disinfection process is based on electrical decomposition of highly concentrated sodium chloride solution into a variety of oxidants in the electrochemical cell (Patermarakis & Fountoukidis ; Gadgil ). Anode reactions:
Cathode reaction:
The reaction mechanism shows that the most important point of the mixed oxidant process is to balance the production of FACs and reactive oxygen species. To improve the performance of production of mixed oxidants, the electrochemical cell must be optimized.
In this study, the effects of electrode type and working Other experimental measurements were performed four times for each data point. The errors were estimated by student's t-distribution with a 95% interval, given by:
where t, σ, and N are the average value for each measurement, the t-distribution value, the standard deviation, and the number of experiments, respectively.
RESULTS AND DISCUSSION
Characteristics of iridium oxide-coated electrode cell
In characterizing the working conditions, iridium oxidecoated anodes and cathodes (type 1 in Table 1) (Figure 3(a) ). As the inflow rate has almost no effect on current, the error bars were added for the 300 mL/min case only. aspect of the result is that the concentration of FAC seems to approach a maximum value when the applied voltage is higher than 4 V and a/A > 0 in the low inflow rate (e.g. 100 mL/min) condition. This phenomenon is mainly due to the generation of by-products (e.g. oxygen gas) at a high voltage (>4 V) and the partially separated facing electrodes (a/A > 0). When the flow rate is relatively low, the by-products cannot be removed and they would also hinder the ionic current generation. This result is consistent with previous studies by Kraft et al. () , Ghernaout et al. () and Schaefer et al. () .
Dependence on electrode materials Table 1 ). The salt flow rate and electrode open ratio were fixed at 100 mL/min and zero, respectively, because the highest FAC concentration was found in this conditions. The trend for the FAC generation and total current is basically the same as described for type 1 electrodes.
The experimental results show that the type 1 electrode system, which has iridium oxide as a coating material for are underway.
